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An Account of the Transit of Venus, over the Sun'j Difc, as 
obferved «<?<irCape-Henlopen, onDelawareBay,June%d, 1769. 
By Owen*Biddle, Joel Bailey, and Richard Thomas. 
Drawn up, By Owen Biddle. 

AGREEABLE to the appointment of the American Phi- 
lofophical Society, to obfervc the Tranjit of Venus at the 
Light-Houfe, near Cape-Henlopen, I fet out by water from 
Philadelphia, accompanied by Joel Bailey, and Richard Tho- 
mas, the latter of whom had offered to accompany us at his 
own expence, and proved very ferviceable in the affiftance 
he gave us. 

On the 26th of the 5th Month (May) we arrived at Lewes-- 
Town, and immediately endeavoured to gain fuch information 
as might enable us to determine the beft place for our Ob- 
fervations -, and, on mature deliberation, we fixed on a place 
about one quarter of a mile S. W. of the town of Lewes, where 
a convenient houfe was to be had, in a retired fituation, and 
having an open view of the Iky. 

We found on our firft landing on the beach, that neither 
the Light-Houfe, nor any place near the fea-fhore, would be 
fuitable for our Obfervations ; as it would be difficult to keep 
our instruments fteady, or defend either the glaffes of the Tele- 
Icopes, or the eyes of the obfervers, from receiving injury by 
the fand which is wafted about by the wind. 

Having chofen our place, we fixt up our itrftruments on 
the 27th of the month, and had fome good correfpending alti- 
tudes of the Sun that day, by which wc fet our clock, and 
took fome equal altitudes of fixt ftars in the evening. The 
four following days continued cloudy, with frequent rains. 
But that we might not be idle in the mean time, and have it 
in our power to afcertain our latitude and longitude, in cafe 
we fhould be difappointed of celeftial, obfervations for that 
purpofe •, Joel Bailey and Richard Thomas, went to take the 
courfes and diftances from our place of Obfcrvation, to the pro- 
vincial weft line, which was run from Fen wick's Ifland to the 
middle Point of the peninfula ; fo that our Ohfervatory might 
thereby be connected with Meffrs. Mafon and Dixon's meri- 
dian line. The, 
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The 1 ft of the 6th month (June) my aflbciates returned 
From this fervice ; and by their care and (kill, I make no 
doubt, they performed it with the neceflary precifion. 

We had concluded that it would be a more expeditious way 
to take the courfes, Sec. from our Obfervatory to the weft line, 
rather along the neareft public road than to run in one direct 
courfe through the woods j as by this laft method, both the 
expence and delay of opening a vifta, would have been ne- 
ceflary. 

As the fixing the latitude and longitude of our Obfervatory 
muft depend chiefly on this part of the work, I fhall here in- 
fert the field notes, before I proceed to draw the conclufions 
from them. And I think it the more neceflary to be particu- 
lar in this requeft, that I may comply with the defire of the 
Aftronomer Royal, exprefs'd in his note to Dr. Franklin, as 
follows, viz. 

Greenwich, December 11, 1769. 

" Mr. Majkelyne prefents his compliments to Dr. Franklin, 
" and Jhall be obliged to him, when he writes to Philadelphia, for 
** enquiring of Mr. Owen Biddle, what is the bearing and what 
" the abfolute dijiance of Lewestown from the Stone on Fenwick's 
" IJU in Englifh miles ; or elfe what is the difference of latitude 
44 and departure in Englifh miles ? He may alfo, if he pleafes, 
4 « acquaint Mr. Btddle, that the latitude of the Middle Point 
" betvjeen Fenwick's JJle and Chefopeak Bay, as found by Meffrs. 
" Mafon and Dixon, is 3 8°. 27'. 34/ ; and the length of a 
" degree: of latitude, as meafured by them is 68,896 Jlatue miles. 

" Mr. Majkelyne would alfo recommend it to Dr. Smith, and 
" the other Norriton-Obfervers, to fettle the bearing and dif- 
" tame in Englifh miles between Norriton ard the fouthermc/i 
" picnt of the city of Philadelphia, or elfe the State Houfe fquare ; 
" as this will fill further confirm the fituation of the Norriton- 
" Obfervatory, by connecting it with Meffrs. Mafon and Dixon's 
** Meridian Line. 

" Mr. Majkelyne hopes, the Pennfylvania-Obfervers will he 
44 fo kind as to fend us their Obfervations of the Transit of 
«' Mercury, which happened November ytb, if they were for- 
" tunate enough to fee it * and any other Obfervations, they have 
44 made, which have not yet been fent here, tending to efiablith the 

difference of longitudes." Thx 
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7£* COURSES and DISTANCES from the Ob/ir-vatory near Letvesioiwi, to the 
Provincial Weft Line, between Feniuiek's- ljle and Chefopeak-Bay, are as follows. 
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Dift. in 
Perches 
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Dift. in 
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heNcedle, with which thefe Courfes were taken, being compared with bur Me- 
ridian Line, and alfo with the Prov. W. Line, was found to have 3 . 55'. Variar' 
tion W. which was allowed for in reducing the Work, Hb^cs. 
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Hekce, from the above work, we get the Obfervatory 
near Lewes town, 

Weft of the Stone op Fenwick's Ifle 1895,5 perches,s=5 miles 295,5 perches. 
Eaft of the middle point, - • 9286,3 perches,= 29 miles 6,3 perches. 
North of the middle point, - - 7°07»5 perches, = 19' 4*,3. 
The latitude of the middle point is, - - - 38 . 27 . $4'' 

The fum is the latitude or the Obfervatory, 3 8. 46. 38,3 

Thus the latitude of the Obfervatory* was fixed, and fo 
would its longitude have been fixed by the above work alfo •, 
if we had known either the longitude of the Middle Point, or 
of the Stone on Fenwick's Ifle. But this not appearing from 
any part of the work of Mefirs. Mafon and Dixon, left among 
their public papers in this province, the American Phi- 
losophical Society ordered us in the 5th Month, [May,] 
1770, to take the Courfes and Diftances from New-Caftle 
Courr-Houfe, to the Obfervatory in the State-Houfe fquare, by 
which means the middle point, and confequently our Obfer- 
vatory at Lewes might be conne&ed with the Philadelphia and 
Norriton Obfervatories, and fo the longitude of the two latter 
being known ; the longitude ot the former would be known 
alio. Our work is as follows. 

Diftance 
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Perches. 
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N.B.The variationof the Needle, by which thefe Courfes weretaken was, 3°. 15' 
Welt, which was allowed tor in reducing the Work. The 
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Thus by the above work we get— Perches 

Newcaftie Courr-houfe Weft of Philadelphia Obfervatory 7©! 1,5 

Middle Point of Peniniula Weft of New- Caftle Court houfe 221 z,g 

Their fum gives the middle point W. of Philad. Obfervatory 9223,7 
But (p. 92) the Middle Point is W. of the Lewes Obfervatory 9286,3 

Their difference gives the Lewes Obfervatory Eaft of the J , , 
Philadelphia Obfervatory 5 ° 2 ' 6 

This difference of fixty two perches does not give quite a fecond of time 

difference of longitude. 

And as, both by the Philadelphia and Norriton obfervations, the longitude 

of the Philadelphia Obfervatory, Weft of Greenwich, is 5". 0.'$$" 
The longitude of Lewes Obfervatory, Weft of Green- ? 

wich, is in time <J $' °" 34 

Or, in degrees and parts of the equator, the longitude I o 9 - •' 

of Lewes Obfervatory W. of Greenwich is > 75 • '3° 

And its latitude as above ..... 38.46. 38,3 North 

For the advantage of navigation, we alfo took the courfes and diftances from 
our Obfervatory to the Provincial Light Houft near the Cape ; and on reducing 
the work, we find the Light-Houfe North of our Obfervatory 182,85 
perehes,=29",8 ; and Eaft of the fame 944 perches =3'. i6",8. — Whence 

' The latitude of the Light-Houfe, is 38 . 47'. 8", 1 North 

And its longitude, W. of Greenwich 75 . 5'. I3*,2 

I now proceed to give an account of the remainder of our 
obfervations. The 2d of the Month we had feveral good cor- 
refponding altitudes of the Sun for fettingour Time-piece. 

The 3d being the Tra»/tt-Day, was as fine in every refpecl: 
for our Obfervation, as we could defire ; the air calm, and not 
a cloud in view. We had a feries of good correfponding alti- 
tudes of the Sun, taken in feafon, not to interrupt the Obfer- 
vation of the Tranfit. 

About 12 o'clock we directed our Telefcopes to the Sun, 
determined to keep it conitantly in the field, till the contadts 
Ihould be paft ; and in the mean time we fct our boys (whom 
we had tutor'd for th.t purpofe) to count the feconds by the 
clock, each boy counting one minute alternately, leaft they 
ihould be wearied, and not perform it with fufficient exactnefs. 
During the whole a perfon was ftanding by to overlook them» 
calling out each minute as it elapfed, and noting it down. 

N Wi 
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We had agreed with each other to attend to our Telefcope* 
one minute by turns, until about 7 or 8 minutes before the 
expected time, leaft by too fteady attention, we mould impair 
our fight, and difable ourfelves from difcerning the contact 
clearly. I had left my Telefcope the minute preceding the 
contacl:, intending to apply myfelf fteadily to ic before the 
minute was fully elapfed ; and not to quit it again until the 
contacl: occurred. When the 48thfecond was called, I applied 
myfelf to the Telefcope, and by the time three feconds more 
were elapfed, I perceived on that part ot the Sun's limb, where 
I had expected the contact to take place, a l'mall impreffion, 
which proved to be the limb of Venus in contact with the Sun. 
All the limb of the Sun which appeared at that time in the 
field of the Telefcope had a fmall undulatory motion, which I 
apprehended was occafioned by the aicent of denfe vapours at 
this place (being near the fea). On rhe firft appearance of 
Venus, it was like one of thefe fmall waves on the limb of the 
Sun, enlarged in fo fmall a proportion, that I remained doubt- 
ful for feveral feconds, whether it was any thing belides. It 
continued making a deeper impreffion with that tremulous 
motion for about 10 feconds, when the tremor difappeaced 
where Venus was in contact, and the indenture became truly 
circular with an even termination.. 

My abfence from my Telefcope, juft before the contact oc- 
curred, deprived me of the opportunity of judging whether, 
there was any appearance of an atmofphere preceeding the 
weftern limb of Venus as it came in contact •, but when Venus 
had entered near one half her diameter on the dilc of the Sun» 
my companion and I both law a luminous crefcent, which en- 
lightened that part of Venus's circumference which was off the 
Sun, fo that the whole ot her circumference was vilible ; but 
it did not continue fo, until the firft internal contact took 
place.. 

At the time of the internal contact, agreeable to what was, 
noted by fome of the obfervers at the tranfit 1761 ; " the 
eaftern limb of Venus feenied to be united to the limb of the 
Sun by a black- protuberance or ligament, whicn was not broke 
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"by the entrance of the thread of light," until 4 feconds after 
the regular circumference of Venus feemed to coincide with 
the Sun's. 

For this obfervation I ufed a reflecting Telefcope, magni- 
fying about 150 times, which was in exceeding good order at 
the time, and defin'd the limb of the Sun, and fpots on its 
dilk, very nicely. I had applied a Polar Axis to it, and had 
altered the rack work, by which I could keep the fame part of 
the limb in the field with eafe. 

My companion Joel Bailey was not fo well provided with a 
Teiefo.pe. rie had one or Dollond's double object lens refract- 
ing glafics of about four *nd an half feet length. This, with 
a bail and locket, was fixt to a poft, which made it very con- 
venient for obfervation. Thus furnifhed we found the contacts 
take place as follows. 

Joel Bailey's external contact was loft by an accident, but 
feen by him atter it had taken place, at 2 h . 14'. 30" Ap. T« 
The internal contact, by Do. 2. 32. 8 

External contact, as feen by Owen? 

Biddle, - - - £ 2 ' »+• 8 

The internal contact by Do. 2. 32. 8 

These Obfervations are reduced to appar. time. And it muft 
be noted, that the time of the internal contact, as given by 
Owen Biddle, is 4 feconds before the thread of light had 
broke the dark ligament by which Venus's limb was-united to 
the limb of the Sun, that being the time he eftimated the two 
limbs to be in contact. Alfo, that as the internal contact oc- 
curr'd fpeedily after he went to his Telefcope, he will not pre- 
fume to afifert that he has the time to a fingle fecond, yet he 
conceives he has given the exact time of that contact, as he is 
not fenfible ot any error therein. 

The foregoing being an exact diary of our Tranfactions, wc 
fubmit the fame to the Society, and hope for their approbation. 

OWEN BIDDLE. 
N 2 I\ .?. 
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P. S. Since the foregoing was drawn up, I received from Dr. Smith the 
following note ; which gives me pleasure to find To little difference between the 
refult of Charles Mafon and Jetemiah Dixon's meafurement and our own. 
Dear Sir, 

" Since you finifhed your meafurement from Newcaftle Court-houfe to the 
Philadelphia Obfervatory in the State-houfe Square, the 58th vol. of Philof. 
Tranfac. has come to hand, containing the whole work of Meffrs. Mafon and 
Dixon in meafuring a degree of latitude ; and it is with great pleafure I find, 
that the longitude of the middle point of the peninfula (and confequently of 
your Obfervatory at Lewes) in refpeft to Philadelphia, will come out almoft en- 
tirely the fame from their work as from yours, altho' obtained by different • routs. 
LONGITUDE of the Middle Point, and of the Lewes Obfervatory Weft of the 

Philadelphia Obfervatory, agreeable to the Lines of Meffrs. Mafon and Dixon. 
Obfervatory in the Forks of Brandiwine Well of the South > miles, chain*, lin. 

point of the city of Philadelphia 5 3 < • 00. 00 

Middle point of Peninfula Eaft of Obfervatory in the Forks 2. c. 49 

The diff. gives the middle point of Peninf.W. of S. point of Philad. 28. 74. 51 "" 
But S. point of Philad. is E. of Obfervatory in State houfeSquare o. 28. 75 
The difference gives the middle point of Peninfula Welt of State- ~J~ ~ 

houfe Obfervatory Patches. S 4S ' 7 

But by your work the middle point is W. of the Lewes Obf. 9286,3=29. 1. 57 
The difference gives Lewes Obfervatory Eaft of the State-houfe 7 . 

Obfervatory, from Mafon and Dixon's Lines $ °* 35; & 1 

But by your meafure to Newcaftle the Lewes Obfervatory was / , * 

Eaft of the State-houfe Obfervatory 62,6 perches 5 *' ° s ■ 

So that Mafon and Dixon's lines give your Obfervatory more E. ? , 



than your own work, only 

Thus, by their work, we get yourObfervatory not quite 2", and by your own, 
not quite 1" Eaft of the Obfervatory in the State-houfe Square. Wherefore 1" 
being taken as a mean, and applied to 5". o'. 35" the iongitude of the State- 
houfe Obfervatory Weft of Greenwich ; the longitude of the Lewes Obfervatory 
may be well depended on as ftated from your own work, to be in time Weft 
of Greenwich rh. o'. 34" 

N, B. As Britifh mariners generally take their departure from the land's-end 
of England, and as by Mr. Bradley's obfervation of the late Tranfit of Venus the 
long, of the Lizard Point is now determined to be 5 . 15' W. of Greenwich 
if that be fubtrafted from 75 . 5'. 13 ',2, it will give — 
The longitude of the Provincial Light-houfe near the Capes > , „ 

Weft of Lizard Point r; 69 • S°' '3» 2 

If you think the above can be of any ufe, you may add it to the end of your 
account. 1 think there is no miftake in bringing out the different refults ; but 
if I can find leifure I will re-examine the work before the Iheet is ftruck off. 

Philad. z^djuly, 1770. lam, with great regard, yours, &c. 

To Mr. Owen. Biddi.e. WILLIAM SMITH. 

An 

* The refsltby Mr. Biddle's book is got, by going from the StateHoufe Ob- 
fervatory to New-Caftl£ Court Houle, agreeable to his meafurement ; thence by 
the 1a m. radius and tangent line to the middle point. The refult by Meffrs. Ma- 
fon and Dixon's work is got, by beginning at the fouth point ot the city of Phi- 
ladelphia, (or the place of their Obfervatory,) on the north fide of Cedar-Street, 
between f'runt Street and Delaware ; thence to their Obfervatory in the Forks of 
B~andiwine, which is 31 miles Weft, and 10, "5 South of the fouthermoft point 
of the city; thence by the other lines of latitude and departure, whetewith 
they connect the Obfervatory in the Foiics of Brandiwine, with the middle point of 
the Penin/uia. See their work in the vol.. of Traniattions, quoted above. 



